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Object of Proposal: 

macroscopically homogeneous multi-phase hypoelast ic  mater ia l .  

To  develop t h e  e f f ec t ive  cons t i t u t ive  equations f o r  a 

Summary of Present S ta tus :  It was the  o r i g i n a l  i n t e n t  of t h i s  inves t iga t ion  

t o  develop some bas ic  v a r i a t i o n a l ,  uniqueness, and extremum pr inc ip l e s  analogous 

t o  those of c l a s s i c a l  e l a s t i c i t y  theory which would be appl icable  t o  h E o e l a s t i c  

materials. 

no t  only t o  hy-poelastic materials, but a l s o  t o  t h e  broader c l a s s  of l i n e a r  hygro- . 

s t e r i c  materials. I n  t h e  development of these  theorems, it w a s  necessary t o  place 

some r e s t r i c t i o n s  on t h e  exact form of the  cons t i t u t ive  equetions. 

which these  r e s t r i c t i o n s  has on the  app l i cab i l i t y  of these theorems t o  real  

materials i s  one of the problems present ly  under consideration. 

A set of such theorems has now been developed which a r e  appl icable  

The e f f e c t  

I n  addi t ion t o  t h e  development of t h e  aforementioned theorems, a study i s  

underway i n  regard t o  poss ib le  r e l a t ed  emerirnental  inves t iga t ions  which w i l l  

u l t ima te ly  be necessary t o  v e r i f y  o r  r e fu t e  t h e  a p p l i c a b i l i t y  of t h e  theory t o  

problem involving real  materials. 

Ob,jectives of Remaininq Research Period: A s  stated i n  t h e  previous paragraphs, 

a s tudy i s  present ly  underway t o  determine the a p p l i c a b i l i t y  of the  theorems t o  

real mater ia l s .  It i s  f e l t  t h a t  some knowledge i n  t h i s  regard i s  e s s e n t i a l  be- 

f o r e  t h i s  approach t o  t h e  multi-phase ma te r i a l  problem can be pursued w i t h  any. 

expectat ion of success. Thus, work i s  being d i rec ted  toward developing theore- 

t i c a l  and experimental research programs per ta in ing  t o  the  behavior of var ious 

real mater ia l s  which are used i n  t h e  space industry.  

support  f o r  t h i s  extensive materials inves t iga t ion  w i l l  be forthcaning. 

It i s  hoped t h a t  f i n a n c i a l  



. I '  
r, 

W o l i c a t i o n  Plans: A t  present ,  one paper r e l a t e d  t o  t h e  present inves t iga t ion  

has been submitted f o r  publication and another more extensive paper i s  i n  

?reparation. 

invesc ig i tor  e s t a b l i s h  h i s  credent ia ls  am3 thus increase t h e  p o s s i b i l i t y  of 

f i n a n c i a l  support f o r  the previously mentioned long range research programs. 

It i s  h p e d  t h a t  the publication of these  pagers w i l l  help t h e  


